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Abstract
To increase positive shelter animal welfare, we must find the causes of poor animal
welfare on an individual level by using a reliable and valid assessment. In order to
analyze inter-observer reliability, two raters of different backgrounds simultaneously
assessed the welfare of 80 randomly selected animals (40 cats and 40 dogs) in a US
shelter using the Penn Vet Quality of Life Tool App. Data collection occurred one to
three times a week between the hours of 8 am and 2 pm from December 2021 to
March 2022. Environmental variables showed good agreement, most physical health
variables showed moderate agreement (e.g., fecal scoring and dog coat condition)
and some behavioral variables (e.g., fear and aggression) frequently showed poor
agreement. The poor level of reliability may be driven by factors such as the rater’s
experience and understanding of animal behavior, their familiarity with the shelter
animals, familiarity with the app, or differences in the rater’s gender. To address
these challenges and better understand the factors that impact the reliability of
animal welfare assessments, we recommend future studies: (1) train raters before
data collection, (2) recruit more raters, and (3) record animals during live
assessments for later review.
Keywords: inter-observer reliability, shelter animals, animal welfare assessment,
Penn Vet, quality of life
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Introduction

Animal Welfare in Shelters
It is estimated that 6.3 million animals enter the U.S. shelter system every year
(ASCPA, 2019). Out of the 6.3 million animals, approximately 3.2 million are cats
and 3.1 million are dogs (ASCPA, 2019). Animals of different temperaments, ages,
breeds, etc, may be surrendered, found, or transferred from other facilities, and end
up in the U.S. shelter system.
The primary aim of a shelter is to provide temporary housing to companion animals
before they can be placed in a new home. Shelters are known to be unpredictable,
have limited resources and may receive negative publicity about the quality of life of
their animals. Kennels usually lack space, mental stimulation and limit interaction
between dogs, humans, and other environments (Taylor et al., 2007a; Barrera et al.,
2010). Some animals deteriorate to a point where they may be deemed unadoptable
either due to medical or behavioral issues. In some cases, the result is euthanasia.
The shelter environment can be stressful for animals and can negatively impact their
quality of life (QoL). Wiseman-Orr et al. (2006) defined quality of life (QoL) as
the subjective and dynamic evaluation by the individual of its circumstances
(internal and external) and the extent to which these meet its expectations
(which may be innate or learned and which may or may not include
anticipation of future events), which results in, or includes, an affective
(emotional) response to those circumstances. (p.578)
To decrease the negative effects on welfare, increase adoptions, and decrease
mortality rates in shelters, we must find the causes of poor animal welfare on an
individual level. According to Broom (2011), “animal welfare is a potentially
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measurable quality of a living animal at a particular time” (p. 122). Identifying
causes of negative animal welfare can be time-consuming and require a lot of
assistance from the shelter staff. Assessing welfare is complex, therefore, Botreau et
al (2007) stated that “an overall assessment requires a multicriteria evaluation” (p.
225). Behavioral, physical, and mental health assessments give us insight into not
only what is occurring within the animal, but also how their environment affects
them holistically (Barnard et al., 2016).

Assessing Quality of Life in Animal Shelters
To properly assess QoL, the goal is to develop a practical tool with measures that are
easy to record, can be applied objectively, and assessed in a timely manner (Barnard
et al., 2016). QoL assessments began in humans (Maille et al., 1997) and were
adapted to animals. The QoL of farm animals was the first to be assessed in the
Welfare Quality Consortium. More recently, Kiddie & Collins (2014) and Barnard
(2016) also developed animal welfare assessments for use in shelter dogs to give
better understanding of the shortcomings within the shelter system and highlight
how we could improve the recording of animal-based measures.
Kiddie & Collins (2014) investigated the reliability of their animal welfare assessment
and found poor internal consistency. Animal-based measures (e.g., behavior) were
observed four times in one day. Two raters were allowed to observe the dogs
simultaneously during the first three observations (lasting 2 minutes) yet for the last
one (lasting 4 minutes), they had to assess the dogs separately. During the last
session, raters also recorded observations about the dogs’ physical health. The study
included 74 assessors, who were staff members with varying experience, and 202
dogs, who were chosen after alphabetical sorting. This sorting method was used to
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avoid choosing animals that had a specific appearance or temperament. Yet,
randomizing a list of all animals across the 13 centers could have provided a more
diverse list of subjects. During the live observation, assessors filled out a
questionnaire which helped increase the accuracy of their answers. Yet the observers
were unable to revisit questions that were included earlier in the assessment to add
to their observation of animal-based measures. The average amount of time to
complete the assessment was 75.32 minutes. This is a long time to engage an
observer during a single session but also very time-consuming for shelter staff on a
long-term basis. Although training was provided, it occurred two months prior to the
observation sessions which could affect the assessors’ memory of the protocol. The
protocol may have been easier to apply in a shelter setting if it had originally been
reviewed by a large group of experts. Assessors were offered training at each center
but due to the shelter’s inability to spare staff and/or time, up to two staff members
at each center attended the training. The staff members who did not attend the
training were given a written research procedure and ethogram.
A few years later, dogs in long-term shelters were observed to test the reliability,
validity, and feasibility of a new animal welfare assessment called the Shelter Quality
Protocol. The assessment, which took approximately 172.41 minutes, evaluated
environmental, animal-based, and management-based measures. Barnard et al.,
(2016) believed that their scoring system was simple, objective, and included ordinal
scales. Four experts were chosen to set the ‘gold standard’ by reaching a consensus
after reviewing video/images and prior to developing a training program. Interobserver reliability was assessed when four female veterinarians participated in the
training program by sharing their ratings for the videos/images. The study also
included an analysis of the level of agreement between the ‘gold standard’ and the
veterinarians’ responses during training. The results may be biased by a lack of a
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larger and more diverse group during training (i.e., male veterinarians, behavior
experts, etc). Animals were randomly selected from the shelter (mean population =
89.27 dogs) to reduce bias. 29 assistants helped 29 assessors in 29 shelters which
provided the opportunity to assess different animals in similar environments.
Before arriving at each shelter, both groups of observers had to pass an exam after
classroom and field training. The small lapse of time between training and
observations allowed better recall than the training protocol set by Kiddie and Collins
(2014). On the other hand, there were a few shortcomings in this study. The
methodology of observing videos/images in training sessions, compared to observing
live animals during data collection may present different values of inter-observer
reliability. The inter-observer reliability was substantial for the Body Condition Score
(BCS), reaction to human test and barking level. Moderate agreement was seen
when assessors were asked about shivering. A change in the scoring system (from
ordinal to binary) was necessary for some variables because the level of agreement
was fair (e.g., skin condition and panting). The new scoring system for skin condition
also asked for the presence or absence of lesions rather than the number of lesions.
This would help increase the level of agreement because, in the previous version, the
inter-observer reliability was affected by the visibility and variability of the lesion.
Recommendations for future studies include repeating this protocol during the winter
to see if the inter-observer reliability changes due to seasons. Another shortcoming
occurred during live observation of the health parameters (e.g., the presence or
absence of diarrhea or coughing). Some assessors and/or assistants were recording
animal-based measures while considering all animals in the pen and not animals
individually. Lastly, the authors found it difficult to analyze the frequency of
repetitive behaviors due to the small sample size of animals showing stereotypies.
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The Penn Vet QoL tool addresses some of the shortcomings from previous studies,
such as those from Kiddie and Collins (2014) and Barnard et al (2016). In contrast to
these studies, the new tool cut the assessment time by more than half. The Penn Vet
QoL tool also includes an assessment for individual animals similar to the UK
Assessment for QoL (Kiddie and Collins, 2014) but in contrast to the Shelter Quality
Protocol (Barnard et al., 2016). It also provides the opportunity for the
environmental, behavioral, and physical health of each animal to be evaluated.
Barnard et al (2016) included ordinal scales in their assessment yet this QoL tool
includes ordinal scales with more details within the behavioral and physical health
categories which could improve the accuracy of the data. The Penn Vet QoL tool may
allow future raters to record extensive information about individual animals in a short
amount of time and with a smaller number of raters, which could help shelters
increase positive animal welfare and number of adoptions.

Interobserver Reliability
The design of an animal welfare assessment can have a direct effect on the outcome
of an assessment, therefore affecting the future welfare of the animal (Taylor and
Mills, 2006). An unreliable and invalid behavioral assessment can lead to serious
consequences before adoption, such as staff injury and wrongful euthanasia, and
after adoption, such as owner injury, relinquishment, and euthanasia (Scarlett et. al,
2007; Patronek et. al, 2019). It is therefore important to assess the reliability and
validity of any 7 new tool that is designed to measure the individual welfare of
shelter animals.
Interobserver reliability refers to reliability between two or more raters. High interobserver reliability means that the assessment can provide us with consistent
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information about an animal’s quality of life over time (Carmines and Zeller, 1979).
The aim of this study was to test if 2 raters could simultaneously assess the welfare
of each animal in a similar way, regardless of their educational levels and
backgrounds.

Methods
The Penn Vet Quality of Life Tool
The Penn Vet Quality of Life Tool was developed with the intention that the QoL of
shelter animals could be evaluated both at a certain moment and over time and if
their QoL was negative, shelter staff could prioritize getting them adopted or come
up with an individual intervention plan. The continuous assessments should also
allow shelter staff to evaluate if the intervention plans were improving the animals’
QoL.
The Penn Vet Quality of Life in Shelters Tool is available in Apple Store and Google
Play making it accessible to all shelters. It includes an assessment that is more
applicable to shelters in the United States. The assessments can be completed by
several raters, in under 20 minutes, and by any staff member or volunteer
(regardless of their educational background) in the shelter setting. Each rater can
access the app via their cell phone. The app includes a questionnaire for each animal
regarding welfare categories which include environmental, behavioral, and physical
health. These three categories will be used to assess the quality of life (QoL) of the
animals in the shelter. For every welfare category, there are several binary, ordinal,
categorical, multiple-choice, and open-ended questions within each category.
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Background
To begin the analysis of the QoL of each shelter animal, we recorded the animals’
characteristics (sex, altered status, breed, age, weight, length of stay, intake type).
Length of stay (LOS) is the number of days that the animal has been at Shelter A
since their most recent arrival and was calculated as the number of days between
intake and the assessment.
Environmental Health
Guidelines of husbandry (ex. enclosure design) were derived from the Association of
the Shelter Veterinarians’ Guidelines for Standards of Care in Animal Shelters and
Five Freedoms from the Farm Animal Welfare Council.
To analyze the environmental health of a shelter dog, the QoL tool records details
about the feeding schedule, food type, water availability, availability of fresh water,
type of housing, enrichment schedule, enrichment types, presence of a compartment
layout, floor type, space availability, bedding condition, cleanliness, exercise
frequency, exercise duration and noise level in a kennel.
To analyze the environmental health of a shelter cat, the QoL tool records details
about the feeding schedule, food type, water availability, availability of fresh water,
type of housing, presence of a compartment layout, hiding places, elevated spaces,
size of the cattery, number of cats in the cattery, litter availability, and food
availability.
Behavioral Health
The Penn Vet QoL tool was developed using previous research that included tools
that assessed animal welfare such as the Canine Behavioral Assessment and
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Research Questionnaire (C-BARQ), ethograms of poor welfare indicators (Beerda et
al., 1997; Beerda et al., 1998; Beerda et al., 2000; Stephen & Ledger, 2005), and
the FAS and frustration scale (see introduction). The C-BARQ was developed by
researchers within the Center for the Interaction of Animals and Society of the
University of Pennsylvania. Dr. James Serpell was one of those researchers and
recently helped develop this QoL tool at Penn Vet.
To analyze the behavioral health of a shelter dog, the QoL tool records details about
behavior medications, behavior modification plans, food consumption, activity prior
to feeding, overnight habits, in-kennel behavior towards handlers, in-kennel behavior
towards other dogs, out-of-kennel behavior towards handlers, and reaction towards
toys. Specific behaviors were assessed such as fear, anxiety, arousal, etc. This
category included instructions (e.g., approaching the kennel without making eye
contact) before tests were performed. Tests included standing in front of the kennel
without giving attention, crouching near the kennel for 30 seconds, walking a social
dog by the test dog’s kennel, taking a dog out of the kennel, and into a separate
area, etc. The tool included 5-point scale questions with descriptions at points 1, 3
and 5. Each description included information about body language signs.
To analyze the behavioral health of a shelter cat, the QoL tool records details about
litter habits, food consumption, activity prior to feeding, overnight habits, posture,
in-cage behavior towards other cats, in-cage behavior towards handlers, and
reaction to toys. This category included instructions (e.g., extend one hand towards
the cat and let the cat sniff your hand) before petting the cat. Tests included
standing in front of the cage door while greeting the cat in a high-pitched tone,
petting the cat, and using a string toy to engage them.
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Physical Health
The body condition chart assessment by The American Animal Hospital Association
(AAHA) will be used in the physical health category. In addition, the fecal scoring
system used in this assessment is the WALTHAM fecal scoring system.
To analyze physical health, the QoL tool included mostly all ordinal questions (e.g.,
presence of a URI) with the exception of a binary question (e.g., whether or not a
cat urinated). The raters were asked to rate the cats’ and dogs’ body condition
scores (BCS), coat conditions, and feces. Raters were also asked if an upper
respiratory infection (URI), lameness, or other medical condition was present.

Procedure
Before arriving at Shelter A on data collection days, the shelter team sent over an
animal inventory list to the researcher the night before. Animals (both cats and
dogs) were excluded if under the age of 6 months. Any animals that were listed as
seized were excluded. All the animals, 6 months and above and legally under the
care of the shelter, were placed into an excel spreadsheet and numbered.
Randomizer.org was used to randomize the list of animals into a list of 15 animals. A
new excel spreadsheet was created with each animal’s information (e.g., breed,
source, length of stay) and distributed to raters the next morning.
Data collection occurred one to three times a week between the hours of 8 am and 2
pm from December 2021 to March 2022. The data collection typically began between
the hours of 8 am and 11 am which is the time frame for cleaning in the shelter. It
was important to arrive early enough to assess the animals because parts of the
questionnaire asked about the kennel’s condition (e.g., ripped sheets) and the
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animal’s behavior (e.g., amount of food/breakfast consumed). The sessions typically
lasted between 3 to 4 hours. Within those 3 to 4 hours, 6 to 8 animals were
assessed. Seven animals (6 in one session and 1 in another session) were assessed
using Qualtrics instead of the QoL app due to technical difficulties.

Study Site
The shelter that was involved in this study will be referred to as Shelter A. Shelter A
is an open-admission shelter located in New Jersey, USA, described further in Table
1. The shelter took in approximately 3,190 dogs and 2,081 cats within the last
calendar year (January 1st - December 31st).
At Shelter A, 160 welfare assessments were completed by 13 raters in groups of
two: Observer A remained the same for all assessments, unlike Observer B. There
were 13 data collection days in total, which occurred between December 2021 and
March 2022. During each assessment, both raters observed the same animal at the
same time using a mobile application.
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Table 1. Shelter’s characteristics

Shelter Characteristics
Shelter Type

Mixed

Admission Type

Open

Total animal intake in the last

5994

calendar year (Jan 1st - Dec 31st)
Total dog intake in the last calendar

3190

year (Jan 1st - Dec 31st)
Average dog length of stay (days) in

9.2

the last calendar year (Jan 1st - Dec
31st)
Other animal intakes in the last

723

calendar year (Jan 1st - Dec 31st)
Total cat intake in the last calendar

2081

year (Jan 1st - Dec 31st)
Average cat length of stay (days) in

36.7

the last calendar year (Jan 1st - Dec
31st)
Other animal length of stay (days)
in the last calendar year (Jan 1st Dec 31st)

19.1
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Animal Characteristics
Date of birth, sex, breed, intake source, intake date, and outcome date were
retrieved from PetPoint which is where Shelter A maintains its animal records
(PetPoint Data Management System, Version 5, Pethealth Software Solutions Inc.,
USA).

Statistical Analysis
The descriptive characteristics of each animal (i.e., sex, breed, age, fixed status,
weight, length of stay, intake type, outcome type) are provided in Table 2. To
calculate average values, all values for each characteristic were added and divided
by the total number of animals in that species (i.e., 40 dogs or 40 cats).
To analyze inter-observer reliability, Intraclass Correlation Coefficients (ICC) were
calculated using two-way random-effects models based on absolute agreement from
a single rater. The following ICC categories describe the level of agreement between
2 raters: <0.5 (Poor), 0.5<0.75 (Moderate), 0.75<0.9 Good), 0.9 (Excellent) (Koo &
Li, 2016). Statistical analyses were conducted in IBM SPSS Statistics Windows
version 27.0. P values < 0.05 were considered statistically significant.
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Results
Animal characteristics
Table 2. Characteristics of all animals assessed at Shelter A (n = 80).

Characteristics
Dogs

Cats

Sex (%, n)
Male

55.0%, 22

52.5%, 21

Female

45.0%, 18

47.5%, 19

Breed (%, n)
Herding Group

10.0%, 4

American

2.5%, 1

Shorthair
Hound Group

10.0%, 4

Domestic

90.0%, 36

Shorthair
Toy Group

5.0%, 2

Domestic

0

Longhair
Non-

7.5%, 3

Sporting Group
Sporting Group

Russian

2.5%, 1

Blue
15.0%, 6

Siamese

5.0%, 2

14

Terrier Group

40.0%, 16

Working Group

7.5%, 3

Misc. Class

5.0%, 2

Age (%, n)
Puppy/Kitten (up

n/a

n/a

35.0%, 14

35.0%, 14

55.0%, 22

55.0%, 22

10.0%, 4

10.0%, 4

50.0% neutered, 20

45.0% neutered, 18

22.5% spayed, 9

45.0% spayed, 18

27.5% not fixed, 11

10.0% not fixed, 4

48.38 pounds, 17.45

8.9 pounds, 2.42

173.79 days, 143.43

121.85 days, 125.03

to 6 months)
Young Adult 6
months - 2
years)
Adult (2-8
years)
Senior (8+
years)
Spay/Neuter
(%, n)

Weight
(lbs, std dev)
Length of
stay¹ (days, std
dev)

15

Intake Type (%, n)
Owner

27.5%, 11

72.5%, 29

Stray

10.0%, 4

22.5%, 9

Seized

n/a

n/a

2.5%, 1

2.5%, 1

60.0%, 24

2.5%, 1

80.0%, 32

60.0%, 24

17.5%, 7

0

2.5%, 1

7.5%, 3

0

5.0%, 2

Died

0

0

Available for

0

27.5%, 11

relinquishment

Returned
Adoption
Transfer from
another animal
shelter
Outcome Type (%, n)
Adoption
Euthanasia
Return to owner
Transferred to
another animal
shelter

adoption

16
¹Length of stay (LOS) accounts for animals who have had an outcome and does not
include the 11 cats that remain in the shelter.
The average age of dogs was 44.4 months (SD: 30.38). The approximate average
weight was 48.3 pounds (SD: 17.44) since one animal’s weight was not recorded in
the pet’s record or during the assessment. The average age of cats was 41.85 (SD:
33.77). The average weight was 8.95 pounds (SD: 2.42). Of the 80 shelter animals,
70% (n = 56) were adopted. 8.75% (n = 7) were euthanized. 5% (n = 4) were
returned to the owner, 2.5% (n = 2) were transferred to another facility, and
13.75% (n = 11) remained in the shelter system.

Rater Characteristics
Of the 13 raters who completed quality of life assessments, there were 11 women
and 2 men. The raters were between the ages of 20 and 50. Six raters were on the
behavior team. Two raters were on the Doggy Day Care Team. One rater was on the
foster team. One rater was a volunteer. One rater was on the veterinary clinic team.
One rater was on the transportation team.

Inter-observer Reliability: Species-Specific Observations
Dogs
When assessing dogs, consistent agreement (85-100%) between raters was present
in the environmental health section (see Table 3). The strongest agreements (100%)
were seen when raters were asked for information about food frequency, food
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match, water availability, water replacement, housing, and enrichment for dogs. The
Intraclass Correlation and p-values for the dog assessments can be found in Table 5.
Within the dog assessments, ‘good’ agreement was seen in 1 behavioral health
section which asked raters about how much food the dog consumed in the morning
(ICC=0.813). Moderate agreement was seen in 8 behavioral health sections such as
arousal around other dogs (ICC=0.544). Raters had ‘poor’ agreement in 9 behavioral
health sections such as fear while being in the kennel (ICC=0.086).
In the physical health sections in dog assessments, raters had ‘good’ agreement
when asked about 2 variables: lameness (ICC=0.901) or another medical issue
(ICC=0.772). Moderate agreement was seen in 3 physical health sections such as
arousal around other dogs (ICC=0.544). Raters had ‘poor’ agreement when asked to
observe 1 physical health variable which was the dogs’ coat condition (ICC=0.347).
Cats
When assessing cats, consistent agreement (85-100%) between raters was present
in the environmental health section (see Table 4). The strongest agreements (100%)
were seen in ratings about food frequency, food match, water availability, water
replacement, group hiding, and group stretch. The Intraclass Correlation and pvalues for the cat assessments can be found in Table 6.
Within the cat assessments, ‘moderate’ agreement between raters was present when
they were asked to discuss 8 behavioral health variables including body posture
(ICC=0.543). Raters had ‘poor’ agreement in 8 behavioral health sections such as
levels of arousal towards handlers (ICC=0).
In the physical health sections in cat assessments, ‘good’ agreement was seen for 2
variables: signs of an upper respiratory infection (ICC=1) or another medical issue
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(ICC=0.922). Raters had ‘poor’ agreement when they were asked about 1 physical
health variable, the fecal scores (ICC=0.31).

Table 3. Percentage of agreement between 2 raters during dog environmental
health assessments.

Categories

% agreement

Environmental Health
Frequency of meals

100

Appropriate diet

100

Access to water

100

Water replacement

100

Housing

100

Enrichment

100

Compartmentalization

67.50

Floor space

90

Ability to stretch

90

19

Presence of bedding
Cleanliness

85
97.50

Table 4. Percentage of agreement between 2 raters during the cat environmental
health assessments.

Categories

% agreement

Environmental Health
Frequency of meals

100

Appropriate diet

100

Access to water

100

Water replacement

97

Presence of

54

compartments
Access to hiding

92

area (single)
Access to elevated space
(single)

77

20

Access to separate areas of

92

living (single)
Ability to stretch

85

(single)
Access to hiding area

100

(group)
Access to elevated space

96

(group)
Separate areas of

92

living spaces
Ability to stretch

85

(group)
Spot cleaning

95

Deep cleaning

90

21
Table 5. Values for Intraclass Correlation and p-value for the dog assessments.

Single Measures

Categories

ICC

P

Frequency of exercise

0.424

0.003

Duration of exercise

0.469

0.001

Noise

0.220

0.064

Amount of food consumption

0.813

<0.001

Activity level during feeding

0.569

<0.001

Level of overnight activity

0.473

0.001

Animal’s reaction to being

0.586

<0.001

0.086

0.300

0.687

<0.001

Environmental Health

Behavioral Health

approached while in the kennel
Animal’s fear response to being
approached while in the kennel
Animal’s arousal response while
being approached while in the
kennel
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Animal’s threat response while

0.695

<0.001

0.707

<0.001

0.259

0.062

0.647

<0.001

0.343

0.013

-0.009

0.521

0.544

<0.001

0.444

0.003

0.389

0.015

0.484

0.003

being approach while in the
kennel
Reaction to crouch approach by
human
Fear shown during crouch
approach
Presence or absence during
crouch approach
Positive interaction with another
dog
Presence/absence of fear
around another dog
Level of arousal around another
dog
Presence or absence of
threatening behavior around
another dog
Out-of-kennel reaction to
human approach
Out-of-kennel fear response to
human approach
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Out-of-kennel arousal response

0.316

0.042

0.689

<0.001

Body Condition Score (BCS)

0.601

0.001

Coat Condition

0.347

0.013

Upper Respiratory Infection

0.661

<0.001

Fecal Score

0.547

<0.001

Presence or absence of

0.901

<0.001

0.772

<0.001

to human approach
Reaction to toy(s)
Physical Health

(URI)

lameness
Medical conditions (other)
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Table 6. Values for Intraclass Correlation and p-value for the cat assessments.

Single Measures

Categories

ICC

P

0.462

0.040

0.992

<0.001

0.998

<0.001

Group access to litter

0.867

<0.001

Group access to food

0.900

<0.001

Group access to water

0.885

<0.001

Noise level in cattery

0.113

0.142

Amount of food consumed

0.634

<0.001

Level of activity

0.681

<0.001

Level of overnight activity

0.634

<0.001

Environmental Health
Size of enclosure
(single)
Number of cats in
enclosure
Size of enclosure
(group)

Behavioral Health
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Cat’s body posture

0.543

0.001

Presence or absence of fearful

0.335

0.027

-0.045

0.596

-0.054

0.615

0.623

<0.001

0.272

0.044

0

0.5

0.657

<0.001

0.547

0.001

0.269

0.066

0.047

0.361

behavior around another cat
Level of arousal around another
cat
Presence or absence of
threatening behavior around
another cat
Cat’s response to handler
approach
Presence or absence of fearful
behavior around handler
Level of arousal around handler
Presence or absence of
threatening behavior around
handler
Presence of positive response to
handler
Presence or absence of fearful
behavior during petting
Level of arousal during petting
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Presence or absence of

0.468

0.004

0.69

<0.001

0.721

<0.001

Coat Condition

0.59

<0.001

Upper Respiratory Infection

1.00

1.00

0.31

0.057

0.922

<0.001

threatening behavior during
petting
Reaction to toy(s)
Physical Health
Body Condition Score (BCS)

(URI)
Fecal Score
Medical conditions (other)

Discussion

The aim of the study was to test if 2 raters could simultaneously assess the welfare
of shelter cats and dogs in a similar way, regardless of their educational levels and
backgrounds. The data suggests that the most consistent and strongest agreement
(up to 100%) between raters was seen in the environmental health section for both
dogs and cats. This section mainly contains binary questions, which may be easier to
answer than scale questions. Raters had moderate agreement on 3 physical health
variables for dogs which were body condition score, signs of upper respiratory
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infection, and fecal score. Moderate agreement was also seen in 2 physical health
variables for cats: body condition score and signs of an upper respiratory infection.
Additionally, canine coat condition and feline fecal score showed poor agreement.
There was also poor agreement across 8 behavioral variables, including the cat’s
level of fear, threat, and arousal around other cats and handlers. Poor agreement
was also seen across half of the behavioral variables for the dogs including level of
fear and threat outside of the kennel.

The interobserver reliability between all 13 raters may have been affected by the
following: their animal-related experience, familiarity with the QoL app, familiarity
with the animals in Shelter A, gender, and the window of time during the
assessment. In addition, the raters experienced limitations during data collection
such as limited staff availability, a low number of raters per assessment, and limited
knowledge of cat behavior.

Difference in Rater’s Experience
Differences in raters’ experience may have affected their assessment of behavior and
physical health in shelter dogs and cats. Similar to Travnik et al. (2022), our study
included raters who have different experiences with animals, specifically cats, and
knowledge of animal behavior. Six of these raters, who have different years of
species-related experience, are on the dog and cat behavior teams at Shelter A. The
behavior team consists of employees who have worked at the shelter for years and
have species-specific certifications (e.g., CDT-KA).
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Behavioral Health in Dogs
Overall, all raters had both moderate and poor agreement within the behavioral
assessments in dogs which may be due to differences in their ability to identify and
report various behaviors. Mariti et al. (2012) found that the educational level of dog
owners had no impact on their ability to correctly identify behavioral indicators of
stress, however other studies have found that more experienced dog behavior
professionals had more success at identifying fearful behaviors in dogs than those
who were less experienced (Wan et al., 2012).

Behavioral Health in Cats
Cat behavioral variables, such as the cat’s level of arousal around other cats, fear
towards the handler, and the cat’s arousal level around the handler, also showed
poor agreement. Finka et al (2022) stated that higher human-cat interaction (HCI)
scores were weakly correlated with raters having animal-related work experience. In
this study, the primary rater expressed that their knowledge of cat behavior was
limited which made it difficult to determine whether some cats were experiencing
discomfort and pain. Conversely, there were 2 cat behavior experts who served as
secondary raters in separate sessions who had different levels of agreement for the
questions about cats’ fear of other cats, cats’ reaction toward the handler
approaches, cats’ fear towards the handler, cats’ arousal around the handler, and the
cats’ assessment of the threat. When the raters were asked to approach and attempt
to pet the cats, data shows that raters also had different levels of agreement related
to the cats’ level of fear and aggressive or threatening behaviors. Da Graça Pereira
et al (2014) found that veterinarians, veterinary nurses, and owners all had a similar
understanding of general cat behavior. Yet, there was a difference between
individuals within these respective groups who were and were not cat owners. Higher
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values, indicating a better understanding of cat behavior, were seen when cat
owners completed the questionnaire rather than the professionals who did not own a
cat.
Physical Health in Dogs
Good levels of agreement were seen when raters were asked about signs of
lameness or a medical issue were present in dogs. For 3 behavioral variables (body
condition score, signs of an upper respiratory infection, and fecal scoring), the level
of agreement was moderate.
Poor inter-observer reliability was seen when raters observed coat condition and it
may be due to the differences in the rater’s experiences. Previous research has found
intraobserver reliability between dermatologists and surgeons was moderate to
substantial (Devriendt et al, 2021), although intraobserver agreement was higher
among dermatologists in comparison to surgeons and interns (Devriendt et al,
2021).
Physical Health in Cats
Excellent levels of agreement were present for 3 physical variables: whether or not a
cat urinated, signs of an upper respiratory infection, and medical issues. Two
physical variables, body condition score and coat condition, showed moderate
agreement.
Differences in the rater’s experiences could be a factor in why poor inter-observer
reliability was seen in fecal scoring. The Waltham Fecal Scoring System has been
reliable and validated. This scoring system continues to be used as a gold standard
in the animal welfare field. Yet there have been inconsistencies in agreement noted
between individuals with varying degrees of experience (Cavett et al, 2021). There
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was a fair agreement (k=0.34) between the scores of the veterinarian and the lay
public (Cavett et al, 2021). In comparison, the agreement between veterinarians was
higher (k= 0.54 to 0.61). Similarly, in this study, the raters’ differences in
experience may have affected their ability to report fecal scores. Two raters,
including the primary rater, had experience as veterinary assistants. These raters
assessed five animals and out of those five animals, the raters gave the same fecal
score for only one animal. All raters had ‘poor’ agreement (ICC=0.31) for fecal
scores for cats at Shelter A.

Familiarity of Rater with Animals
It is possible that increased familiarity between humans and companion animals
leads to a better understanding of animal behavior (Travnik et al., 2022). Perhaps
some dogs and cats in previous studies showed more signs of anxiety and fear with
some raters than others as a result of their familiarity with the rater which may have
led to poor inter-rater reliability.

Dogs’ Familiarity with Humans
The presence of an observer may affect the behavior and performance of a dog
(Horn et al., 2013a). The familiarity of the rater with the animal can affect the level
of agreement between raters (Gosling, 1998) as dogs can behave differently around
familiar people and unfamiliar people (Kerepesi et al, 2015). In contrast to the study
by Bollen and Horowitz (2008), the unfamiliar raters in this study were diverse and
did not: (1) belong to a specific gender and (2) wear the same outfit. In this study,
there was moderate agreement between raters in regard to the dog’s reactions to
them approaching their kennels. Diesel (2008) also found moderate agreement
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between staff when assessing dogs’ behavioral responses to a person approaching
their kennel. Some raters, such as the primary rater, were not familiar with the
shelter dogs yet studies such as Gácsi et al., 2001 showed that a 30-minute-long
interaction could be enough to the dog to initiate social interaction towards the rater.
In one study, dogs who were housed alone or housed with other dogs had different
reactions to experimenters. Positive experiences with humans may also increase the
chance of shelter dogs approaching unfamiliar people, which may explain the small
difference in the dogs’ reactions towards familiar and unfamiliar people (Kerepesi et
al, 2015). Additionally, shelter dogs may display more fear-appeasement behaviors
towards an unfamiliar person but also show more social behaviors than owned dogs
(Barrera et al., 2010).

Cat’s Familiarity with Humans
Jacobson et al., (2022) found substantial to perfect agreement between raters when
asked about cats’ socialization yet in this study, poor to moderate agreement was
found between raters. In some studies, cats have interacted with humans who are
attentive (Ito et al., 2016) regardless if they are familiar or not (Mertens and Turner,
1988; Vitale and Udell, 2019). Similar to Ellis et. al (2015), some cats demonstrated
negative behaviors (e.g., fear, threat, arousal) when familiar handlers approached
and attempted to pet them. Other cats showed positive behaviors (e.g., rubbing)
when around an unfamiliar human in a laboratory and shelter setting (Podberscek et
al., 1991; Tuozzi et al., 2021). Therefore, it appears that the differences in the level
of familiarity between raters and the shelter cats may not explain the poor reliability
found in the current study.
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Familiarity with the Quality of Life Application
Rater’s familiarity with the QoL app may have affected the way they interpreted the
questions, therefore affecting their answers and ultimately the interobserver
reliability. Raters were not given training on how to use the application. A brief
summary of the aim of the study was given and then the data collection began. Each
rater (besides the primary rater) saw the application for the first time either the
night before or the morning of the data collection day. To reduce bias, raters were
told to stay focused on their own assessment and avoid discussion. The questions
have a question icon next to them which provides the context in case a rater has
difficulty understanding or answering a question. After the assessments were
complete, some raters admitted that some questions were unclear, yet they did not
use the information icon to help clarify the question’s purpose. In other studies, the
lack of familiarity with an assessment has had a negative effect on inter-observer
reliability, so it is possible that training provided before the assessment may help to
improve reliability. The primary rater was the only one who was familiar with the
app, so having this advantage may have affected the way they responded to
prompts. Yet similar to the findings of Kiddie and Collins (2014), consensual drift
may have been reduced by preventing raters from discussing observations during
the assessment and submitting answers that were influenced by the other rater.

Raters’ Gender
The difference in raters’ gender could have an effect on the animal’s interaction with
the handler and the level of agreement between raters. Schöberl et al. (2009) stated
that owner interaction style and owner gender affect situational stress levels in dogs.
The animal welfare assessments were not completed by owners but in this study, it
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is possible that the gender of the rater may have impacted the animal’s response.
Although one male rater was more familiar with the dogs in Shelter A, some dogs
were less aroused and showed fewer signs of fear around an unfamiliar female.
Previous research has found women appeared to be more compassionate, informed,
and likely to form strong emotional attachments to individual animals than males
(Kellert & Berry, 1987). This may show a difference that relates to a dog’s past
experience with a rater of a specific gender. Dogs showed a stronger decrease in
their barking and their tendency to look towards the human whenever the subject
was a woman than a man, suggesting that dogs may be more defensively-aggressive
towards men than women (Wells & Hepper, 1999). This may have affected the
outcome of the arousal and crouch scores and potentially decreased the interobserver reliability.

Limitations
Effect of Staff Availability on Time of Assessments
The shelter is open to staff at 8 am and once kennel staff arrives, the cleaning
process begins. Not all animal assessments began at 8 am due to staff availability
which may have compromised the reliability of some variables. For factors such as
fecal score, the raters had to rely on the kennel staff's interpretation of each animal’s
stool sample, if the cage/kennel was already cleaned once the raters arrived. The
staff, who also have varying degrees of experience, may have provided different
descriptions of the animal’s stool or the raters may have interpreted the staff
member’s descriptions differently. In some cases, raters also found it difficult to
select a fecal score due to the animal smearing their feces throughout the kennel
which could hinder reliability.
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To prevent poor agreement in the future while using this tool, raters could undergo a
training period. Training can include a session where they rate different samples of
stool within the shelter environment. In cases where raters do not see feces, perhaps
adding a “not applicable” option would help prevent misinterpretation of the staff’s
description of the feces.
Effect of Number of Raters on Inter-observer Reliability
Raters in pairs, where one rater remained consistent, assessed the animals in each
session. The values were distributed among several categories: poor, moderate, and
good reliability. There may have been a limitation where one individual’s ratings may
have affected the inter-observer reliability values altogether if their assessments
were consistently inaccurate. The values may increase in a future study if more than
two raters or a single pair of raters assess at least 80 animals (40 cats and 40 dogs),
giving us more information to ascertain the reliability of the questions. It may be
best to record animals during live observations so that multiple people can review
the recordings and come to an agreement on the conditions of the environment and
the animals’ interactions with their environment.

Conclusion

The aim of this study was to analyze the inter-observer reliability between two
raters, of different backgrounds, during animal welfare assessments via the Penn Vet
Quality of Life in Shelters App. Although environmental variables showed good
agreement, most physical health variables showed moderate agreement and
behavioral variables (e.g., fear, anxiety, arousal, and aggression) frequently showed
poor agreement. This may be due to the rater’s experience, familiarity with the
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animals, familiarity with the app, or differences in the rater’s gender. In future
studies, three approaches may help address these challenges: (1) train raters before
data collection, (2) recruit more raters, and (3) record animals during live
assessments for later review. With these considerations, we hope that future
assessments completed via the Penn Vet QoL app will not only help us perform
reliable testing but also increase our understanding of shelter animal welfare overall.
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